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Theories, lModels, and Strategies
. fer Learning to Read

Harry Singer1
University of California, Riverside

Although evidence ha; been accumulating for some time on the effect
of various methods and strategies for teaching reading, only reccntl&
have models been constructed to repfesent the variables involved in reading
and theories been formulated to explain the processes of decoding, com-
prehending, and encoding of printed messages (Holmes and Singer, 1964;
Singer anc Ruddell, 1970).

The. » nodels, as well as thecries and sfesearch on cognitive, linguigcic,
cnd crmotional-social development indicate that’qualitative and quantitative
cwan,2s in theoretical formula&ions and models of raading behavior are
n2cessavy for each stage of development (Singer 1965a, 1969; Athey, 19870).
Consequently only those'theories, wodels, and strategies til.at focus on the
initial stapes of acquisition of reading development are included in this
review. First,we shall summarize methods of teaching reading, and then,
in order, learning theories and strategies, linguistic theories, and finally,
reading theories and models for learning to read.

Methods of Teachiné Reading

in Ehe history of American reéding instruction (Smith, 1965), the

unit of jnitial instructional empiasis has varied in a surprisingly

systematic way from the smallest to the largest stimulus. At first, the unit

of emphasis was the letter or alphabet method with its emphasis upon spelling

- — e

1This paper was prepared as part of the U.S.0.E., Targeted Research and
Development Program in Reading, Praject Two* Literature Search, Martin
Kling, Rutgers Unjversity, Principal Investigator. “he author is a Panel
Evaluator for the reading acquisition component of the literature gearch.
Parts of this paper have been reported slsewhere (S5inger 19(5a, 1965b, 1966,
1968, 1969, 1970a, 1970b).
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nrocedures and its premium upon memorization processes fgr learning
z0 read. Next on the continuum was phonics with its émphasis on let-
ters or word parts (digraphs, blends, syllables, affixes), association
of sounds with their printed counterparts, and premium upon auditory
discrimination and pronunciation. Further on the continuum was the
whole word as the stimulus unit, association between printed word and
picture, and visﬁalization as the primary mode of learning. ~finally,
and more recently, the other extreme of the continuum has teen the
sentence and paragraph or experience chart method as the initial
stimulus unit with lts-stress upon meaningful context or experience
of children, and the cumulations of expectancies and linguistic re-
dundancies for'provldlng for adequate stimulus input, clarifying mean.ngs,
and éonfirming word recogniiicn predictions (Singer, 1966, 1368).

For some time the besal reading method dominated the Ameéican
scene of reading instruction (Austin end Morrison, 1955). But, as a
result of consideraple expt cimentatlon in methcds and media for reading

development. over the pa-t ten years, the stimulus or input instructional

“unit now emphasized in American classroons covers the entire continuum

from the letter unit to the paragraph or whole story method.

This methodological continuum has teen defined by Chall (1967,
pp. 102-103) as varying along a dimension of emphasis with "coding"
or stress upon word recognition at one extreme an& "meaning' at the
other. Programs which tend to start with synthetic phonics separately
from connected reading define one extreme of the continuum. Next on
tﬁe continﬁum are linguistic and modified alphabet approachtes. Towards
the meaning end of the continuum are intrinsic phonics programs which
stress sight words and meaning, Closest to the weaning end of the con-

tinuum are progrvams which stress the “look-say' approach and emphasize

Cd
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"thought" or meaning, but tend to teach no phonics, at least in the
initial stages of reading instruction, Chall concludes that more
emph. 3is in beginning instruction is neéded towards the decoding end

of the conrinuum,

However, regardless of Lhe instructijonal method employed, the age-
equivalent range of achievement in a representa;ive heterogeneous class-
room will still approximate two-thirds of the chronological age of the
group, if all the children in the class are, in fact, reading at a level
equal to their ment;l age expectancies (Bond and Tinker, 1967) Consequently
the significant scientific and pedagogical question is not the often askzd,
hut meaningless questioa of whether one method is better than another,
Instead,'the questions we might ask; are how do individuals learn to
decode print to speech? What is the extent to which variations in

method or snitial units and sequences of instruction have to be adapted

to individual differences in learners? What is the short and long range
effects vf differing input strategies‘upon the reading progress of various
groups of children? The answers to these and other meaningful questions
might enable us to increase the peccentage of children who do attain ex-

pected progress in reading acquisition.

Although a multitude of questions on acquisition of reading ability
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still need to be answered (Gibson, 1970), there are only two major classes
of learning theories, stimulus-response and cognitive or field theories of
learning,to draw upon in designing models for teaching reading.

Learning Theory for Teaching Reading

Stimulus-Response Models

Thorndike's model for reading instruction is based upou his stimulus-
vesponse theory of learning, Assuming that the unlt of perception in
learning to read is the whole word, Thorndike argued that learning to
read depends upon acquisition of correct osral responses to printed words.
all che teacher has to do then in teaching children to read is to expose
each stimulus word to the pupil, identify its correct oral response, and
upon subsequent trials or exposures of the printed word, provide for
satisiying consequences for correct responses from the pupil.

For increasing the probability of obtaining satisfying consequences
and also for utilitarian purposes, Thotndike reasoneq that the rost fre-
quently occurring words should be taught first. This reasoning led Thorndike
lorge: 1944), which be;ame the vocabula=y source for slmost all present 
day basal readers. Thorndike's theory of learning applied to reading
instruction was also adopted as the basal readers' Lnstructionfl rationale.
Even the round-robin or reading-in-a-circle procedure widely used today
in most first grade classrooms is based on the Thoradikian model foi teaching
reading (Singer, 1970a). Furthermore, his model is also used for teaching
correct responses to constituent parts of words, such as occur in phonics
and structural anslysis skills in basal readers (Singer, 1971). Because
the words used and ideas represented in basal readers are usually within
the average first grader's vocabulary and experientfal repertoire, oral

responses or oral reconstruction of printed words {s supposed to then

b |
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leaa to association of meaning (Carroll, 1964), but can simply resulc in
recoding of the printed message into an oral fenderiné.
Another S-R theory, Skinnér's reinforcement of emitted responses

theory of learning with its concept of shaping of behavior and its use
of reinforcement schedules,has been employed by Staats (1965) to teach
and to explain the acquisition of accurate responses Lo printed stimuli,
Using an instructional apparatuslbased upon Skinnerian theory, Staats
has demonstrated through careful control of frequency of input stimuli,
extrinsic reinforcement of correct verbal responses by means of tokens
for purchasing food or toys,_and attention throughk reinforcement tech-
niques to relevant stimuli in the learning sciuation, that children, even
preschoolers, remedial readers, and delinquents, can be trained to respond
accurately to printed words, at least in the initial stages of learning
to read. Jthers, such as Ellson, et ;1. (1965) have conducted similar deron-
strations with programmed instructional materisl and M;ore (19561)
has successfully adspted Skinnerian theory to a "talking typewriter,"
later called an autolelic or responsive learning environment, and has
taught three-year olds to decode printed words,

~ Although Thorndikian .and Skinnerian teaching mocdels on a pragmatic
level appear to be successful in the {nitfal stages of reading, the assump-
tion upon which they are based secems to be false. Children apparently
do nocc perceive whole words at a glance in the initial stag:s of learning
to recognize printed words. 1In fact, they tend to take on the average
at least two fixations per words (Buéwell, 1922).

. Furthermore, Thorndikian and Skinnerian theorfes are quite limited
in explaining and formulating research to discover new phenumena in réad{ng.
Implicit in both of these models {s the narrow definition of reading that
correct oral tespcnses'alone to printed words is reading., Even {f these

models were used to teach children according to the.broadest definition

B
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of reading, they would still be inadequate for ggglgigigg the acquisition
of reading behavior because ro attempt has been made in eithér S-R or
Skinnerian theory.to explain how and why the learner can acquire, or-
ganize, store, reorganize, formulate his own purposes, and mobilize appro-
priate subsystems for responding to the printed page (Singer, 1962, 1966)
Of course, S-R theory can explain how individuals can learn to discrimi«
nate, abstract, and generalize, but S-R theory does not attempt to ex-

plain or predict the formation of cdnceptual systems. Essentially, then,

‘the Thoundikian and Skinnerian models do not take into consideration the

cognitive capabilities of the learner for acquiring, selecting, proces-
sing, organizing, and utilizing a repertoire of conceptual systems for
actively responding to the printed page (Singer, 1966),

However, if the cognitive and affective capabilities of the human

learner were added so that S§-R theory became an expflcltly formulated

stimulus-organism-response or S-0-R model, perhaps using a uediational
response concept (Woodworth, 1929; Osgood, 1953), hypotheses could
be derived and tested to determine the conditions for developing
the .cognitive capacities of learners into an adequate conceptual evstem
for reducing and processing the mass of detailed information necessary
for responding accurately and meaningfully to printed words. Also, in-
structional conditions for developing and lntegfatlng the affective,
conative, and cognitive systems of the individual might also be discovered
and incorporated into S-0-R theory. Some research along these lines has
already been conducted (Athey, 1965; Athey and Holimes, 1969; Davis, 1964),
For theoretical and educational purposes, merely da2veloping ac-
curate responses to brinted words {s not enough; theory and instruction
must take the individual from correct responses to printed stimuli under

extrinsic motivatio.n to critical and creative reading performance under

v
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.atrinsic or curiosity-aroused motivation, This developmenral transition

<rom a conditioning or stimulus response mode to a cognitive mode of

learning has been attributed by Holmes (1965)i‘to the formation of ''mobilizers,"
psychocatalytic mechanisms derived from the establishment cf value systems

and attitudes conducive to the realization of self-actualized goals

and purposes in reading. These value systems are more likely to arise

wien individuals have been reared underICOnditions which have téught then

to resolve their developmental, emotional conflicts in a positive direction

of trust, autonomy, initiative, industry, and love (Athey, 1970).

Jield or Cognitive Learning Theory Models

An active, purposeful and flexible mode of response to printed
words can be developed from tue beginning of formal reading instruction
ravough field theories of learning which stress such concepts as pur-
poseful behavior, knowledge of means-ends relationships, and various routes
to goal achievement. Although not as systematlcally employed in instruc-
tion as S-R theories, field or cognitive learning theory models can be
recognized In sich approaches to teaching reading as the language arts
and individualized reading methods. )

Erphasis fin the language experience methcd i{s on starting the learner

with a meaningful sentence or paragraph based on his experience expressed

in his own words, esteblishing purpose, developing expectancies for word

recognition and meaning through the vse of context, and then differentiating
the paragraph into its constituent words and word elements. Threugh grouping
of words with common elements, stresslls placed upon having pupils leara to
conceptualize or to discrimirate, abstract, and generalize phoneme-grapheme
correspondences, morphemes, spelling patterns, and cher units consistent

with rules of word recdgnition and with establishing a set for diversity (Levin
]E T}:d Watcon, 1963) or flexibility in woird recogniim (Singer, 1966).

P v v
In esseuce, the lrnguage experience approach maximizes correspondence



of the printed messagé with the language of the reader; consequently,
when he does read, his language competence systeﬁ is activated, and his
comprehension is thereforez likely to be optimal (Ruddell 19652, 1970).
At first, the pupil learns to read his own words and then the words of
others through an individuslized reading program which features self-
selection of books or satisfying the individual's curiosity as a motive

for reading (Singer, 1965b).

Laboratory Investigations

In addition to experimentation based upon different learning
theory models, laboratory }nvestlgations, using usually paired-ascociate
types of learning,have been conducted, Under the more carefully cou-
trolied condition ol the laboratory, albeit a somewhat artificial situ-
ation, some questions on learning to read have been studied. .

Defining learning to read as decoding print to speech,

Gibson divided the process into a sequence of thcee vomponents:

(a) discrimination of graphemes, (b) decoding letters to sounds, and

(c) shifting from lower to higher order units or from phoneme-grapheme
relationships to spelling patterns, clusters of graphemes in a given
environment which have an invariant pronunciation according to the rules
of English (Gibson, 1965; Fries, 1562).

Pick (1965) determined that discrimination of letters {s in-
itially learned through instructional emphasis upon discovery of attri-
butes or distinctive features of letters by percefving contrasting pairs
‘of letters. Later, discrimination of letters occurs through the forma-
Eion of schemas or protatypes, a kind of model or memory {mage of the
letter, built up or stored as a result of repeated presentation of
letters. Tren, matching sensory experiences to the previously stored

O

ERJ(C concept or model of the letter, the learner can correctly identify the letter.

-
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:Transfer seems to depend upon ability to relate oral sounds to graphic
configurations at both initial and mature stages of réading. 3ishop (1954)
found that adults could learn to associate sounds to artificial worés
through repeating the sounds to the printed words without instruc-
tion in tre component letter-sound correspondences, but transfer to new words
depended upon lecarning letter-sound correspondences directly through instruc-
tion or indirectly by zhstracting them in the process of responding to words.
Samuels and Jeffrey (1969) reporéed that kindergarten cihildren taught to
recognize a group of words by a phonics method read more new words made up
of the same letters, and learned the new word list significantly faster than
the experimental look-say group, which performed in the transfer situation
about the same as a control group. However, deaf children perform as hearing
children do in utilization of pronouncgable and unpronouncgable spelling
pattarns (Gibson et al., 1970).

The size and complexity of higher order units, spelling and mor-
phological patterns, increase with development of reading skill. GLbson,
Osser and Pick (1963) compared first and third graders on tachxstoscopic
perception and speliing recall of pronounceable and unpronounceable tri-

grams made up of the same letters. The first graders performed better

.on the pronounceable trigrams, while the third graders did equally well

on poth, but not on longer four or five letter pronounceable pseudo-
words. The conclusion was reached that children at the‘end of first
grade tend to read-iﬁ short.units, have already generalized certain
regularities of spelling-to-sound correspondznce, and by the third grade
have increased their span of recognition to four or five lettered words,
which involve more complex conditional rules and more complex clusters
of spelliny to sounli correspondences.

In agreement with Fries (1962), Gibson suggested that discovery

of these rules might be enhanced if reading materisls were programmed

10



accordkng to spelliig patterns, Confirming this hypothesis, Skailand
(1971) ‘found that low socio-economic kindergarten pupfls‘taughc by
spelling patterns recalled about twice as many syllables and wérds
than those taught by whole woxds or single phoneme-grapheme patterns,
The order oi ease of perceptioﬁ for words in isolation is first
real words, meaningful and pronounceable according to spelling pat-
terns, non~w.d proncunceable strings of letters, the. meaningful bLut
unpronaunceable letter strings (Cibson, Bishop, Schiff, and Smith,
1964), But, Gibson (1965) wisely points out that the role of meaning
probably increases in senﬁences in which semantic and syntactic con-
straints not only make sentences ''memorable' and "intellig®ble," but
also serve as "unit formers" for wovd perception. She is also cogni-
zant that lLearning to read involves mure than just learning three com-
ponents; particularly, she notes that various strategies have to be
evaluated and incorporated into insiructional processeé and deciéLOn-

making,

Strategies in Word Recognition

Without guidance or stimulus control, children adopt the strategy
of reébznizing words by using the easiest cue, which may be an {nitial
letter group, Qord shape, or any discernible attribute, even an idfo-
syncratic on; or an incidental detail (Samuels,l9705. Pictures asso-
ciated with words may hinder word recognition develépment under some
conditions for poor readers (Samuels, 1967), but facilitate it under
oéher corditions (Hartley, 1970). Perhaps pictures are useful in the
inftial stages of learning as a bridge from concrete to symbolic learn-
ing, but if not faded out may foster dependence. A developmental test

of this hypothesis may be necessary to resolve the apparent discrepanny

Q between Sasuels' and Hartley's results. At least, Biemiller (1970) found
Egiéé; that oral readers progressed through phases of lependence ¢n context for

11
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meanirgful guesses, to no response, indicating awareress of graphic fea-
tures of unkuown words and inability to recognize them, and finally to
increased skill in using graphic information aad subsequently becoming
able to integrate graphic>inform§Fion with 8yntactic. and sem-

antin constraints. Because sore beginning readers may become too de-
pendent on contextual and picture cues in the initial phase, Biemiller
suggésts that teachers should promote developmental ?rogress by omitting
contextual and picture cues and compelling children to rely upon graphic
information as much as possible and adding contextual material as children
acquire graphic skills.

“Children can be taught to use a particular cue, but 1ot neces- ,
sarily a %elev#nt one for transfer. F§r example, wﬂen color cues were
used in teaching wo;ds, children learned to recognize color-cued words
more rapidly than non-color cucd words. But, when color cues were removed,
the children had difficulty in recognizing the words; apparently they had
not transferred the color cues to their associated word parts (Samuels,
1968). Samuels and Jeffrey (1966) also found that kindergarten children
learned to recognize two letter-dﬂssimllér words such as mi and so more
rapldiy than two letter-similar woids, such as me and ma. But, in the
transfer situvaticn, the dissimilar.group made more errors because they
had learned snd used only single letter cues. Thus, a strategy for speed
of inftial learning was not as effective as a strategy for slower rate of
learning, tut more effective transfer.

Although children learned initfally to discriminate letters ac-
cording to their attrikhutes, the order in which the letters are taught
makes a difference in rate of learning. Ackerman and Williams (1969)
found that hig-ly similar letters, such as b and d, were easier to learn
to discriminate when taught 8uccesslvely; But for dissimilar letters,

such as s and b, sfmultaneous discrimination training was easier. Ackerman

19
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and Williams reasoned‘thaL similar letters presented gimultaneously of-
fered so0 many attributes at one't}me that acquisition ef the discrimina-
ting attributes was hindered.

However, for flexibility in responding to printed stimuli when
alternatc responses are available for a particular gr;pheme, such as
city and gow, concurrent rather than consecutive training is more bene-
ficial. Williams (1968) reported that fifth and sixtl graders in a
modified paired ¢ soviates paradigm could remember multir.e <orrespon-
dences for visual stimuli better when taught concurrently than cen-
secutively. She inferred that readers who could identify graphemes as
having multiple vasponses are more likely to switch tw the dlternate
response when one proved to be iteffective in recognizing the word
and ace chérefore more likely to be successful in raading the word.

Evidence on adult performance in word recognition cannot be
generalized to the child beginning to read (Singer, 1970b; WLlliams; 1970;
Samuels, 1970). Williams also points out that laboratory eviderce on
letters and words in isolation are inadequate because they have not in-
ciuded the linguistic constraints of s2mantics and syntax, When these
linguistic components are included, then hypotheses or cumulative ex-
pectancies can be forméd as a reader samgles the printed stimuli that
lead to preéictions of words, word meanings, and i§eas which are con-
firmed or disconfirmed by subsequent samples of stimuli (Hochberg ans
Btaoks, 1970).

Questions of motivation on acquisition of reading behavior also
need to be investigated, For example, what is the effect of locus of
control and sclf-established goals upon reuding acquisition and perfor-
mance? In a case study, Singer and Beasley (1970) found when they gave

o a severely retarded reader the opportunity to set his own achievcment

ERIC
‘' 13 -.

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

13

goal, raestructured his iearning conditions, for example, by switching
fro:. words read pér minute to words read per session, sa that through
expenditure of the necessary effort he could always att?in his goal, and
provided for feedback and camulaFive knowleage of progress, he Spenﬁ in-
creasingly greater periods of time on reading.

Further experimentation on intrinsic motivation must be undertaken,
such as alternating, according to Piagetian theory, a period of assimi-
lation of schemas or recognizing new words which fit under previously
induced rules with a period of accommodation or introducing words which
do .ot fit the rule, but instead require a new rule, perhaps a rule in-
volving a high order unit, such as a shift from a phoneme-grapheme to a
cound-spelling pattern. Or the shift may be from a graphic stimulus %o a
context plus a graphic stimulus, which is pérticularly necessary for deter-
mining pronurciation of homographs, such as "They produce food" versus “They
take produce to the market." Resolution of such cognitive dissonance or
reduction of uncertainty, as well as achieving word recognition expectancies
determined by contextual and linguistic constraintﬁ, provides internal gra-
tification and reinforcement. It also may establish a learning set for

hierarchical organfzation. Furthermore, curlosity aroused by cognitivé

discrepuncies may also foster active perceptual searching, and, if ap;
propriate conditions are provided, result ia rule-induction behavior.

Linguistic Models for Reading Instruction

Linguistic models for reading Iinstruction also very on a decoding
to meaning continuum. Towards the decoding end of the continuum, Bloomfield
(1942) recommended teaching children first to associete regular spellings
with thel  oral actualizations and then to progress gradually to irregular
spellings. Fries (1962}, pointing out that spelling patterns have a

closer correspondence to asral language than do phoneme-grapheme

] 111
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relationships, advocated teaching reading by presenting contrasting
spelling patterns initially only in capital letters aﬁd associating the
graphic forms with their oral responses,

Defining ééadiné as oni& decoding print to speech, Reed (1%70) argued
that traditional phonics and whole word methods are both fallacious
because phoneme-graplieme relationships are limited and the whole word method

emphasizes meaning, which is not reading, but is a consequence of reading.
Inscead, Reed employs tlie hypothetical.construct of linguistic form,
which links a unit of meaning to a wholly regular physical represen~
tation of speech or writing, to explain that wr;tten.and spoken symbols
are associated through identification of their common linguistic forms.
Learning to speak consists of acquiring linguistic forms at first thraugh
trial and error imigation and merorization and graduaily through discri-
minating, abstracting, and generalizing the regularities in the éramma-.
tical and representational systems, For the child who has already learned
to speak English, learning to read consists of associating gtaph{c con-
figuratigns with already known linguistic forms, Reed stresses that

only after the child has learned to speak and write his own rtock of
linguistic forms should he be require. to use reading to learn further
linguistic forms.

Towards the meaning end of the linguistic models continuum, Chousky's
theory of transformational-generative grammar has been interpreted and
applied to reading by several educatfonal researchers, such as Goodman
(1968) and Ruddell (1970). Goodman (i970) recently called for a trans-
lation of a theory o{ the reading procesé into 2 thzory of reading in-
struction, In this theory, only sketchily presented, meaning is ceatral
a;d the basic unit of lqstruction is the clause. BRecause grapho-phonological,

syntactical and semantic systams all interact fror: the beginning of

15
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instruction, Goodman points out that‘sequencing of components is not
vossible, but control over materials is uecessary. Ié the printed mate-
rials are consistent with the child's meanings and usa of oral language,
then the child should be able to use his linguistic ¢ompetencies and
constraints and redundancies of language for forming expectancies, pre-
dicting and confirming meanings; or, if predictions are not confirmed,
utilizing strategies for self-correction. Consequently, the beginning
:eadér must already be a competent language user and must have a need
to understand printed communication. All of these processes operate as
the rteadsr selects cues, decodes graphic stimuli tﬁrough the inter-
action of grapho-phonological, syntactic and semantic systems, and
transforms the curface stru;ture of the sentence to ceep structure,
;esté the meaning and, if necescary, corrects fnitial "guesses.' Then,
when the meaning of the message is det 'rmined, ewcodes his own éeaning
through graphic or phonological rules for overt expression, Essentially
Goodman's theory of instruction for reading is consistent with a field
theory of learning and a language experience method of teaching reading.
Thus, 1.ke methods of teaching reading, linguistic implicationms
ior teaching reading range from emphasis upon decoding of print to
speech to emphasis upon meaning at the beginuing stages of reading be-
havior. The controversy involved in the continuum cannot be resolved
by erguing that decoding to speech must involve meaning because it is
possible to recode meaningless sententes from print to speech, ‘Furthermore, as
Goodman points out, it is possible to have a grammatical sentence without
meaning, buc it is not possible to have ; meaningful sentcnce without
grammar. Although the language competence of the beginning reader may
be involved in instruction throughout the contfnuum, the models at the

reaning end of the continuum are more likely to provide conditions of

instruction for activating the language competence of the beginning

106
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teader and these fac - . his learning to read.

Whether the controversy needs to be resolved or not depends upoa
the answer to such empirical questions as the following: do the different
theories lead to instrucelonal procédures and cousequences that facilitate or
impede acquisition of reading ability? Axe there differences in cognitive
capabiiities or styles of Beginnlng readers that are more attuned to one-
approach rather than another? Some evidence on the effects of difiorent
ingtfuctional proceduées in teaching reading can be adduced that may pro-

vide some insight into the issues involved in the controuversy.

Methodological Effects on Reading Behavior

| Although there is a hierarchy of skills in learning to read which
start to develop at least‘as early.as the child begins to talk, the evidence
secems to indicate that training 5: the klndergart;n or first grade level on
tasks other than printed stimuli is likely to be.less effective than on tasks
which {nvolve graphle stimulfl, Gatesv(1926) reported that intercorrelations of
perception of geometric gymbols,_numbers, and words were quite low. Yet,widely
used in klndergarténs today are materials purporciaug to prepare children for
reading, but based on motor aétlvitles (Delacato, 1959; Kephart, 1960) visuo-
motor perception (Frostig, 1964), visual analysis and synthesis or "tfyf tasks
(Manolakes et al., 1967).1 Since percéptlon is not a unitary function, and
since there is likely to be little transfer from ability to perceive non-printed
stimuli to printed stimuli, perceptual trainimg fov reading should focus
on discrimination, abstractfon, and generalization of prlntéd letters
and word forms (Singer, 1966, 1970b). 1Indzed, children apparently do
learn scnme letter names during-or prior to kindergarten. At least

at the beginning of first grade, children can recognize most of the

1Try tasks 1 and 2 consist of visual analysis and synthesis of geometric ob-

jects. Task 3 uses letter :iles to reproduce words; this task, in contrast
to Tasks 1 and 2, trains directly letter and word perception.
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capital and at least half of-the lower case letters (Hildreth, et al.,
1965). Cousequently, reading readiness testing and its related cur-
riculum, normally begun in first grade,.should probably be initiated
sooner if children are in fact to be paced rather than forced or delayed
in learning to read (Singer, Balow, and Dahms, 1968),

Individual differences in reading achievement at the end of
first grade tend- to be related to the method of instruction. Gates,
Bond and Russell \1939,'p. 41) found that the best variables f;rypre-
dicting reading progress in beginning reading were word recognition,
ability to complete a partially told story, givirg words wﬁich end with
the same sound as an example, blending word sounds, abilitylto read let-
ter: »f the alphabef, ard ability to lister, understand, and make use
of teacher's instruction, But, they emphgslzed that "if the teacher
effectively emphasizes early phonetic attack, tests of blending, rhyming,
etc., are likely to give higher correlations with reading progress in
her clags than in th2 ceacher's cla;s where less emphasis is placed on
the phonetic spproach," )

. Ruddell (1965 , 1968) discovered that programmed instruction was
superior to basal or whole word approach on a standardized achievemeat
test at the end of first grade, but at the end of second grade the
baszl reader approach turned oug‘be superior. The explanation appears
to be that the phoélés amphasfzed in the programmed fnstruction taught
the necessary word recognition skills needed for performance at the
end of first grade. HKowever, the more comprehensive set of skills
taoght by the basal reader and spread over a longer period of time did

not pay off untii the end of the second grade. Hence, in the fnftial

stages of reading instructfon, there are some general facturs, such as

language and thought wnich are common to a wide variety of reading tasks.

1%
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Zut, there is als§ a.hlgh degree of sPecificlty. Consequently, perfor-
mance in tﬁe initial stages of reading, in part, is a fﬁnction of what
has been specifically taught and emphasized (Singer, 1970a).

Apparently children in general can adapt to a variety of methods
of instruction since each method tends to have its own set of effects.
Buswell (1922), using an eye-movement camera for assessing symptoms of
central mental processes in reading, compared results of a phonic method
with a methc that emphasized meaning or content. The results indicated
that the phonic method tended to promote left to right sequence and word
pronunciation, while the meaning emphasis fostered concern for the con-
tent, but a slower degree of progress in word recognition and rhythmic
eye-movenment behavior or sequential reading.

'Agnew (1939) reported that differences in methodological emphases
resulted in differential effects in oral and silent reading. On Qord
recognition and oral reading, the phonics-emphasis group was superior
to the non-phonics emphasis group, bqt on silent reading, the two groups
were about equal. These results suggest that the combination of abil-
fties uysed or mobilized for oral reading placed a greater premium on

a phoniecs subskill, but for silent reading a quantitatively and/or quali-

tatively different combination of subabilities was mobilized in which
phonic abilities had less weight and other subabilities had greater
weight.

A simil;r conclusion can be reached by careful reading of the
largest methodological study ever undertaken in the United States. In
this study, Bond and Dykstra (1967) compafed Zive methodological emphases
{initfial teaching alphabet, basal plus phonics, language experience, lin-
guistic, and phonics com§1ngd with linguistics) against a basal reader
approach. For comparison criterfa, they used word reading, paragraph

o meaning, spelling aﬁd word study skills, &s assessed by subtests of the
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Stanford Reading Achievement Battery. Although Bond and Dykstra re-
cognizé serious methodological flaws in the design of the First Grade

Study, such as non-éomparable samples, their findings at least sug-

_gest hyéotheses for further research, In general, Bond and Dykstra

found that the non-basal instructional program tended to be superior

Lo a basal program when assessed on the criterion of word recognition

skills at the end of the first year of reading. However, when non-

bésal and basal programs were compared on the basis of comprehension,

the differences were less consister~, The program superior to the basals
in development of word recognition skills, as assessed by Stanford 'word
reading" and Fry's phonetically regular and Gate's random sample of-words,

were i.t.a., basal plus phonics, linguistic, and phonlcs-llnguistlés,

but not the language experience arproach. The programs that were Superior

to tasals in development of compreheusion were basal plus phonics and
phonics-linguistic prograns. Appérently, more emphasis upon phéni;s
and linguistic elements than usually encountered in a typical basal
reader program and inclusion of meaning or connected reading enhances
not only word recognition skills, but also comprehension.

~ From these results we can formulate the hypothesis tliat the
various methods of teaching reading result in readers whose skills on
the average are developed differently. In one method, word recognition
skills may become initially better developed than-word meaning, while
in another program the results might be just the opposite. This in-
ference would explain why in some of the First Grade Studies comprehen-
slén could still be eqdal, even though the subskills in th? Lwo programs
were differentially cCeveloped. This hypothesis should, of course, be
tested. If a longitudinal investigation could be conducted, using the
six stimulus or input emphases or methods of teaching reading on com-
parable saz;les, then it would also be possible to test the hypothesis

that differential inputs or methods of teaching reading result au least

- 20



initially in differeni’models or general working systems for attaining
speed and_pcwer of reading. If this hypothesis is te;able,‘the next
question is whether the differences are lasting or whether coavergence
of the models tend to occur (Singer, 1968).

But, any method is not equally berieficial for all pupils. Bond
(1935) and Fendrick (1935) in a pair of coordinated studies revealed
some interaction between method of instruction and modaiity deficien-
cies. Children who had a visual handicap tended to achiave better by
a phonics method while children with auditory defects tended to lzarn
better by a lock-say method. Tﬁus, although children, in generai, can
adapt to various methods of instruction, some children benefit more when
methods are adapted to the hierarchical mode and sequence in which they
can learn best. |

Hierarchy of Acquisition of Reading Behavior

As the learner progresses in réadlng acquisition,. he builds up
a hierarchical organization of subsystems (Holmes, 1965, Singer, 1965a),
Gagné's (1965) hlerar;hlcal model for decoding caﬁ be defined as a logi-
cally.organlzed input sequence based upon some laboratory evidence and
the assumption that oral language development {s a necessary prerequisite
for acquisition of reading bebavior.

Gagné'g fnitial input hierarchy terminates with words that conform
to regular pronunciation. The hierarchy starts at the lowest level with
reproduct {on of single letter sounds, an ability which {s basic and under=-

lies twobranches, one conceined with speaking and learning reproduction

1Oral language development as a necassary prerequisite for acquisition
of reading behavior may be an unnecessary assumption. Reed (1979)
points out that ceaf children can learn to relate at liast some graphic
configurations to linguistic forms beiore they have learned to associata
oral expression to these same lingufstic forms.
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of ofally presented single syllables and then multisyllabic words. The
other Sranch is a hierarchy for symbol identification and consists first
of learning fo respond to printed letters by sound; then, pronunciation
of single vowels or consonants and diphthongs and alternate phonemic
values; next, blending two to three vowel and consonant combinations or
syllablés, and finally pronunciatfon of regular spelling patterns with
different phonemic values. At the syllable -and again at this point
the two branches combine, In three more stages, the individual learns
first to pronounce printed words composed of closed syllables, then to
test cues to match oral veproduction with familiar oral) vocabulary, and
finally to read words based on regular pronunciation rules.

Later stages of reading consist of learning additional rules
for irregularly spelled words., Comprehension, constituting another do-
main, coasists of a s2ries of intellectual tasks, which subsume pre-
dicting sequences of thought, detecting irrelevant id;as, formulafing
the main idea, and inferring meanings of unfamiliar words from
context., These components of comprehension, according to Gagné, are
learned by "practicing reading with a variety of subject-matter content.”
With greater facility in reading, the reader achieves spced by making
better predictions and by sampling stimuli rather than responding te¢
each printeé word, Higher order rules pertain to longer units of discourse,
such as paragraphs and chapters. All of the rules or principles are
"typically learned" not by a deductive, but an indutive, discovzary
wethod frou the act of reading. For verious types of reading, the
reader must develop particular rules, for example, literary standards
for critically reading literature,

The basiq assumption in G:gﬁ%'s hierarchical organization of

. decoding behavior is that for ease of learning at each stage there is
O
i oo enc 0
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a part%cular order ;f skills which must be acquired in the given sequence.
Gagne’believes that shortcuts in the hiererchy are acéoméanied by limi-
tations in ability to generalizé the acquired abilities. Learning &f
component parts of the hierarchy is consistent with his hierarchical
order of learning In general, consisting of a conditioning type of
learning of word sounds at the base and ending up wisﬁ problem solving.
Involved in this learning hierarchy are all the S-R and field theories
of learning (Gagné, 1955). .

Complementing Gagné's hierarchical organization of psycholin-
guistic components for decoding is an organization of mental structures
and processes involved in word recognition (Samuels, 1970). The process
for developing and using this mental organization starts ﬁith a printed
stimulus, Through discrimination learning, the individual selects cues
and develops responses to them which are stored in long-term memory.
Subsequently selected cues go into short-term memory'and are recognized
through visual processes, perhaps in association with the auditory
system. Next the cues enter long-term'memory and then are read fo?
"hook-up'' with available responses and integrated or blended with
previgus responses to cues., Response availability may be facilitated
through control of context and associative connections between words.
Linguistic variables also affect systems involved in learning to read
new words, but Samuels does not specify the lingulﬁtlc varia$1es nor
the mental components or processes affected by them. Thus, when the
reader has selected and recognized a cue, has the appropriate response
available for jairing uith the cue, has hooked-up the cue with its
cespor e, and blended it wlth previously paired cues and responses, he
is able to recognize or say the word,

Encompassing Gagné's and Samuels' models, substrata-factor

O theory of reiding (Holmes, 1960) postulates that underlying and supporting
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each component of‘reading, such as speed or power of reading or
underlying each factor, such as word recognition, or each system such
as decoding, is a functionally organized hierafchy of interwoven
neurological subsystems (Davis, 19€4).. As an individual learns to
read, he gradually develops interrelated subsystems cnd strategies
for decoding, mediational processing, and encoding of responses to
printed stimuli. As an individual's suﬁsystems improve in variety,
magnitude, énd irtercommunicability as a result of maturation, learning,
and experienze in mobilizing subsystems for responding to printed stimuli,
he becomes more llexible in organizi~g and reoréanizing his subsystems,
The developmental hypothesis of the theory has been confirmed
at the intermediate grade level (Singer, 19654), Although evidence at
the primary srade level appzars to consistent with the hypothesis (hat
different input seguences of Lnsttuction.will have differentfal
effects upon the acquisition of a hierarchical structure and its re-
lationships for reading, the hypothesis still needs to be tested
at this level.
Besides determining the substra;alfactors resulting from ditferent
input\strategies for teaching reading, another question that needs to
be answeéred is whether the various input sequences on the continuum from
decoding to meaning eventually result in the samc or in quantitatively
and/or qualitatively different subsystems for reading., It shogld also
be possible to determine statistically whother one input as compared
with another ipput sequence provides an "initial xick" (Holmes and Singer,
1961) that results in a cumulative advantsz e in reading performance,
Furtber investigation is also needed to determine whether children with
different cognitive styles (Tyler, 1969) or wivs of perceiving stimuli

benefit more from one input strategy thun another.
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These three ;equential models can be conceptually integrated into
ane stimulus-organismic-response wodel, Gagng's model emphasizes a
logically-determined input hierarchy; Samuels' implicit nodel stresses
the organismic components and prccesses involved in learning and de-
coding print to speech. Substrata factor theory, utilizing a statis-
tical procedure for testing hypotheses and for constructing perfor-
mance models, emhasizes the hierarchical subsystems that can be mo-
bi{lized in response to the purpose éf che reader and the demands of the
task-si’muli. This integration, of course, can be empirically tested
through a lbhgi:udlnal investigation at the primary grades by using
Gagné's model for determining an instructional input sequence and
substrata analysis for empirically constructing the resulting per-
formance model for decoding print to speech. Correspondence betweeq

the input sequence and the performance model would tend to confirm

the integration of the two models.1

Sumnary and Conclusions
Beginning réading instruction in the United States varies
along an historically rclated methodclogical continuum from emphasis
upon decoding print to speech <. Jone end of the continuum to stress
upon meaning at the other end of the continuum. The methods involved
in this continuum can be categorized into one or the other of the two
wmajoc classes of learning thecries, stimulus-response and cogéltlve or

field theory models.

Methodological and instructional models have tended, at least in

Other integrations, such as Spache's input sequence bafed upon Guilford's
structure of intellect msdel and Barrect's comprehens{un model based
upon the taxonomy of educational objectives, could bée similarly tested
(Singer, 1970b),
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‘the initial stages of reading acquisition, to result i quantitative

and qualitative differences in reading performanc, Laboratory inves-
tigations of reading acquisition have also discovered variations in
perforﬁance as a consequence of Lﬁstructional procedures, such as speed
of initial lesrning with little or even negative transfers to a slowear
rate of learning to recognize printed words but with more positive
transfer,

Majof components of learning to read have been identified as
letter discrimination, decoding to speech, and shifting of percep-
tual units from phoneme-grapheme relationships to higher order units or
patterns that also have an invariant relationship to speech, However,
evidence for iearn?ig these coamponents, based on laboratorv iuvesti-
gations in pafred-assocfate type learning paradigms’is susceptible to
modification when the components to be learned are put into sentence
context in which syntactic and semantic constraints and redundancies
inherent within normal Ianguagé can function,

Liuguistiz2lly derived models for the Lnitial.stage of reading
instruction also vary in emphasis along a continuun, Learning to re-
late Braphic and speech reprgsentations of linguistic forms in isolatiun
constitutes one extreme of the continuum, At the other extreme, meaning

is emphasized by tcaching the child to decode at first graphic represen-

~25-

tations of his own language, whicl, necessarily involves graphé-phonological,

syntactical, and semantic systers for transforming surface to deep struc-

ture, testing meaning, and {f confirmed, encoding it or overt expression,

ithough the language competence of the beginning reader may be involved
in instruct{on at tolh ends of the continuum, the transformational-
generative grammar-determined model,which explicates the st.uctures and

processes underiying performance in teadirg, is more likely then models
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"towards the other-end oi the continuum to provide conditions of instruction
for activating the language competencies of the beginAing reader and thus
facilitating his reading. ,

As the learner progresses in reading acquisition, he builds up‘

a hierarchical organization of subsystems. Three models were identified
with this hierarchicil reorganization and can be conceptually integrated
into a stimulus-organismic-response model for'learning to read.

Mich more research and theorizing needs to bYe done at the learning
to read stage before learning theories and strategies, linguistically-
determined units and sequences oi iﬁscruction, and psychological theories
for explaining input, mediational processing, and output response systems
can be integrated into a compreheusive theory of instruction. Such a
theory would also have to encompass differences, in cognitive or percep-
tual learning styles and decisio-making, cviteria for determining stra-
tegies for achieving var. .ous sub-goals in teaching reading, sucih as &
rapid rate of finitial success with lfittle transfer versus a slow rate
of inftial success with a maximum degree of transfer:

Steps towards a comprehens{ve theory of instruction for teaching
reading have already been taken by some researchers, such as Goodman
(1970), Coleman (1969), and Bormuth (1969 ). As theory or theories
of instruction deveiop further, we will be much closer to our fdeal of
adapting methods and materials to each {ndividual. Consequen{ly, we will
then perhaps be able to transform a slogan intc a reality, the right of

all children to learn t« read.
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